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Abstract:  
This paper presents a torsion spring detection and analysis system which is different from traditional 
torsion spring detector. The design is based on virtual instrument software with multi-channel signal 
acquisition. Two characteristic quantities, torsion angle and the torque, are collected and will be 
analyzed and processed by the computer, which owns large storage capacity and strong analyze ability, 
to store and display the data as the format of two dimensional graph. 
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0. Introduction 
The importance of torsion spring is by no means self-evident. As a large amount of important 
foundation for a wide range of products and applications, it is used in almost all the fields of the 
national economy. With the continuous development of measurement and control technology, the 
detection methods are becoming more and more automated. 
Very different from the traditional detection method for torsion spring, virtual instrument detection 
technology, as a special test technology research and development area, provides much better solutions 
for a variety of complex test systems.LabVIEW has been used in the test fields, in particular auto-test 
fields, and most widely used in development platform nowadays. 
1. Architecture structure of the system  
Virtual instrument generally has two parts: hardware and software. It includes computer, application 
software and equipment hardware. In this article, computers that are used are based on AMD4000+, 
1GHz RAM hardware platform, MS xp2 system software. The application software is based on the 
environment that programming by writing on LabVIEW8.5. The instrument hardware is built based on 
the C8051F020 chip. Due to the test of torsion angle and the torque, more sensors to its acquisition are 
needed to collect such data. Hardware in system designed contains the signal acquisition and 
transmission on the DAQ(Data Acquisition) board and the display and analysis on the computer. In 
other words, the DAQ board mainly plays the role of signal acquisition. Data will be collected each 
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time and will be sent through the serial port to PC, where the LabVIEW's VISA interface works as 
signal processing(Fg2). 
There are two main characteristic quantities in the torsion testing: the angle and the torque. Angle 
and torque sensors are used to acquire signal for the microcontroller. Then the two signals will be 
uploaded to the LabVIEW through the microcontroller. LabVIEW software programme flow is shown 
on Fig1 and hardware signal transmission is shown on Fig2. 
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Fig1. LabVIEW software programme flow                                 Fig2. hardware signal transmission 
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2. LabVIEW program design 
The PC uses the LabVIEW software to realize torsion test. The software, using graphical 
programming languages as the development platform and taking use of the concept of modular design, 
establishes various function modules according to the needs of different functions.In addition, the 
system includes data acquisition module, data storage and retrieval module, data processing module 
and the results display module. In order to integrate the modules together, another master interface is 
also designed to invoke each module. Finally, using LabVIEW software development platform, 
designed torsion test system and computer control program by integration and debugging. Finally, the 
LabVIEW software integrates and debug the system again.  
The main realized functions are: 
1) Display the dynamic of the torsion angle and the real-time measurement of the torque. 
2) Store the data by the type and number of parameters on the torsion test and generate historical 
database; operators can obtain permission to test theoretical parameters of the torsion spring for 
processing. 
3) According to the generated report and the torsion--corner displacement curve, print the test data. 
4) Operate the on-site implementing agencies.  
Interactive interfaces include parameter setting interface, torsion test data interface and reports 
interfaces. Parameter setting interface requires the users to set the type and the number of all the 
parameters. If an input value is not correct, the computer will warn the users with a prompt signal. On 
the other hand, the operator can modify theoretical parameters of the spring and the revised data is 
automatically saved. The data is saved in binary format. The serial port resources are also released. 
Event structure is used between each node set. The front panel and block diagram run synchronous in 
order to saving CPU resources. 
2.1 LabVIEW program design  
1) The design process flow  
In this article, LabVIEW is intended to receive,display, analysis, storage and playback the 
information sent from the DAQ.  
Fig3. serial port program flow 
Fig4. Configuration on VISA                                    Fig5. Read data 
2) Design of serial communication program  
Serial communication is a very important way of communication. It is widely used in various 
occasions. Virtual Instrument Software Architecture system, which is short for VISA, is a working 
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platform for all of the LabVIEW control: VXIB, GPIB, RS232 and other types of instruments single 
interface library. It is the uniformed standard of the VXI Plug and Play Systems Alliance, which is 
composed of 35 of the largest instrumentation companies. The selection of time and equipment I/O can 
be ignored under such standard because driver software is compatible with each other and because 
VISA function modules are included in the LabVIEW Instrument I/O's VISA sub-module. 
Fig6.  data processing design 
The configuration of VISA is shown in Fig6. It is configured by setting the parameters such as the 
termination character, the resource name, baud rate, data bits and stop bits to VISA. Then it reads and 
uploads data to the computer through the string to the serial port. 
3 XY graph Design 
Upload data for the DAQ card, starting with two characters and two terminator as the data symbol of 
the beginning and the end. Among the other four strings, two stand for angle, the other two stand for 
torque. After extracting data, two of the strings will be transferred into a single 16-bit data. 
Take use of the XY coordinates to display the data. Data queue is taken point by point. Then convert 
arrays to an array of dynamic data types. It is the only way to draw XY graph in the dynamic output 
data when setting the angle to the X axis and the torque to the Y axis. 
Depict a second line in order to display a default and ideal curve. The variance in the diagram is 
used. Variance is the difference between actual and expected average of the square, determining 
eligibility with its calculation of the measurement device. Variance, the degree of deviation of center, is 
used to measure volatility of a group of the data (deviation from the average size of these data). For the 
same size sample, the greater variance, the more volatility of the data, indicating the more unstable the 
data is. 
Two lines, standard curve and the experimental curve, are displayed on the front panel. They can 
also help to show the variance in order to determine eligibility of the data. 
Conclusion: By using LabVIEW software for multi-channel data acquisition and display 
respectively, X / Y coordinates of the values of calibration can be drawn and displayed real-time. 
4. Summary 
The background of the article is the project of designing torsion spring torque performance testing 
device, considering the testing and automatic screening of torsion spring and the torque. The article 
studied and solved the analog signal and pulse signal processing technical problems by designing the 
related electronic circuit. As for the software, the DAQ board and the LabVIEW are programmed by 
using the C and G (graphic) two popular languages. This paper started from the entire measurement 
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system, designing and analyzing the program to it. The system achieves the automatic control from the 
response to user inputs, detects torsion parameters to data of the standard, and finally makes the 
estimation of results and outputs to users. 
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